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The arrangement is shown schematically in Fig. 1 . We consider two identical nearby atoms in a trap, each with levels ͉1͘, ͉2͘, and ͉3͘. One of the atoms ͑say, atom 1͒ is initially prepared, e.g., by pulsed excitation ͓14͔, in a metastable state ͉2͘. A resonant cw pump interacts with both atoms. The initial state of atom 1 is such that it can start interacting with the pump either due to decay to the state ͉3͘ by emission of a photon or via excitation to the state ͉1͘ as a result of the dipole-dipole interaction. In the second case atom 2 goes to the state ͉2͘. In our analysis we assume that the level spacing ͉1͘↔͉2͘ is close enough, so that the dipole-dipole interaction is effective only on this transition. The transitions ͉1͘↔͉3͘ and ͉2͘↔͉3͘ are supposed to lie in the optical domain, where the distance between two atoms is assumed to be much larger than the wavelengths of the corresponding transitions. For example, in In ϩ the wavelength on the ͉1͘↔͉2͘ transition corresponds to 9.3 m which could be 2-3 times the distance between two trapped ions ͓15͔. We further assume that the fluorescence from each atom can be resolved individually by two distinct detectors 1 and 2. In what follows let us work in the limit
.
͑1͒
In our prepared system, detector 1 will not detect any fluorescence while atom 2 is fluorescing on the ͉1͘↔͉3͘ transition until the dipole-dipole interaction on the transition ͉1͘↔͉2͘ brings atom 1 towards the cycling transition ͉1͘↔͉3͘ and atom 2 towards the metastable state ͉2͘. In this case detector 1 is switched on and at the same time detector 2 is switched off. Detector 2 will remain off until either atom 2 makes a transition from the state ͉2͘ to ͉3͘ by spontaneous emission or again to the state ͉1͘ by the dipole-dipole interaction. If atom 2 goes to the state ͉3͘, both the detectors will be on. If on the other hand atom 2 goes to the state ͉1͘ by dipole-dipole interaction, then again detector 1 will switch off. We thus conclude that the fluorescence records of the detectors 1 and 2 will be complementary. This complementary record of fluorescence is a clear signature of the dipoledipole interaction between the two atoms. The key ingredients in the above argument are ͑a͒ the inequality ͑1͒, ͑b͒ preparation of one of the atoms in the metastable state ͉2͘, and ͑c͒ the capability to resolve the fluorescence from individual atoms which are separated by a distance much bigger than the wavelength of the strong transition. In what follows we will present results from the quantum Monte Carlo simulation of the fluorescence from the two three-level-atoms. These simulations validate the above ideas.
The two identical atoms are assumed to be at fixed positions r i and the field outside the laser beam in the vacuum state. The dipole matrix elements of the atoms are defined as d i j ªe͗i͉x͉ j͘ and the atomic operators for the ith atoms as 
